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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely, may reduce any earned patent 
term adjustment See 37 CFR 1 .704(b). 
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15. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371© of this title before the invention 
thereof by the applicant for patent. 

16. Claims 1-2, 4, 6, 9, 14-16, 19, 22, 29, 31-33, 35, 42-43, and 46 are rejected under 35 
U.S.C. 102(e) as being anticipated by Tang et. al. (6,399,51 1). 

Tang et. al. disclose two different etching processes for rie etching a damascene opening 
in ELD layers on a wafer using multi-step etching processes. The etching processes are conducted 
in a plasma etcher which has roof formed out of a Si anode which is heated to a temperature of at 
least 130 C. The wafer rests on a cathode which is surrounded by a Si ring which is heated to a 
temperature of at least 200 C. The Si anode, and the Si ring are use to getter free F in the plasma 
in order to increase the selectivity of the etching of a Si02 ELD layer (14) to an underlying Si3N4 
etch stop layer (12). 

The first etching process is comprised of the following steps: 

-First, etch the top portion of the Si02 layer (14) in 80 seem CHF3/ 10 seem C2F6/ 

15 seem CO/ 425 seem Ar.; and 

-Second, etch the bottom portion of the Si02 layer (14) in 80 seem CHF3/ 10 seem C2F6/ 
0 seem Ar/ 425 seem Ar. 
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The C2F6 gas functions as a selectivity enhancing gas for improving the selectivity of the 
etching of the Si02 layer to the underlying Si3N4 layer while the CHF3 gas functions as the 
principal etchant gas. The concentration of the C2F6 gas relative to the total flow of all etch 
gasses increases between step 1, and step 2 while the concentration of the CHF3 gas relative to 
the total flow of all etch gasses decreases between step 1, and step 2. 

The second etching process is comprised of the following steps: 

-First, etch the top Si02 layer (20) in 90 seem CHF3/ 10 seem CH2F2/ 0 seem CO/ 

Osccm C4F8.; 

-Second, etch the top Si3N4 layer (16) in 90 seem CHF3/ 10 seem CH2F2/ 15 seem CO/ 
0 seem C4F8.; and 

-Third, etch the bottom Si02 layer (14) in 80 seem CHF3/ 0 seem CH2F2/ 0 seem CO/ 
10sccmC4F8. 

The C4F8 gas functions as a selectivity enhancing gas for improving the selectivity of the 
etching of the Si02 layer to the underlying Si3N4 layer while the CHF3 gas functions as the 
principal etchant gas. The concentration of the C4F8 gas relative to the total flow of all etch 
gasses increases between step 1, and step 3 while the concentration of the CHF3 gas relative to 
the total flow of all etch gasses decreases between step 1, and step 3. 

This is discussed specifically in columns 5-14; and is discussed in general in columns 1-18. 
This is shown in figures 15. 


Application/Control Number: 09/559,504 
Art Unit: 1763 


Page 4 


17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

18. This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103© and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

19. Claims 8, 10, 13, 21, 23-28, 30, 34, 36, 39-41, 47, and 49 rejected under 35 

U.S.C. 103(a) as being unpatentable over Tang et. al. as applied in paragraph 16 above. 
Tang et. al. as applied in paragraph 16 above fail to disclose the following aspects of 
applicant's claimed invention: 

-the specific etching process parameters which are claimed by the applicant; 

-the specific usage of the etching process taught above to form a SAC with the specific 

structure which is claimed by the applicant; and 

-the specific supply of the different etch gasses in pulses in the processes taught above 
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It would have been obvious to one skilled in the art to supply the different etch gasses in 
pulses in the etching process taught above based upon the following. Tang et. al. teach that they 
conduct their multi-step etching process in the same plasma etcher simply by varying the flow of 
different etch gasses over time (i.e.- a type of pulsing of the etch gasses). Further, the pulsing of 
etch gasses is conventional or at least well known in the etching arts. (The examiner takes official 
notice in this regard.) Further, this simply represents the usage of an alternative, and at least 
equivalent means for supplying the different etch gasses to the etch chamber during the etching 
process to the specific usage of other such means. 

It would have been obvious to one skilled in the art to employ the etching process taught 
above to form a SAC opening in a Si02 ELD in which the Si02 layer is etched down to Si3N4 
spacers on the sidewalls of adjacent gates on a Si wafer based upon the following. It is 
conventional or at least well known in the semiconductor processing arts to form a SAC contact 
opening on a wafer in which an opening is etched through a Si02 ELD layer which covers pairs of 
adjacent gates on a wafer in which the gates sidewalls are covered with Si3N4 spacers which 
protect the gates from attach by the etchant during the etching process. (The examiner takes 
official notice in this regard.) Further, the specific usage of the etching process taught above to 
form the SAC opening simply represents the usage of an alternative, and at least equivalent means 
for conducting the etching process to the specific usage of other such means. 

It would have been prima facie obvious to employ any of a variety of different etch 
process parameters in the etching process taught above including those which are specifically 
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claimed by the applicant. These are all well known variables in the plasma etching art which are 
known to effect both the rate and quality of the plasma etching process. Further, the selection of 
particular values for these variables would not necessitate any undo experimentation which would 
be indicative of a showing of unexpected results. 

Alternatively, it would have been obvious to one skilled in the art to employ the specific 
etching process parameters which are claimed by the applicant based upon In re Aller as cited 
below. 

"Where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation." In re Aller . 220 F. 2d 454, 
105 USPQ 233, 235 (CCPA). 

Further, all of the specific process parameters which are claimed by the applicant are 
results effective variables whose values are known to effect both the rate, and the quality of the 
plasma etching process. 

20. Claims 1-6, and 9-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yang et. al. (6,403,488). 

Yang et. al. disclose a process etching the opening for a SAC in a bulk dielectric layer 
(i.e.-Si02 or BPSG) to an underlying etch stop layer (Si3N4, TaN, A1N) using a plasma 
comprised of an etch gas (Le.-CxHyFz); a strained cyclic (hydro)fluorocarbon 
(i.e.- C-C3F5, C-C3F6, or C-C4F8); and a second (hydro)fluorocarbon (i.e.-C2F6, CF4). The 
strained cyclic (hydro)fluorocarbon gas is used to increase the selectivity of the etching of the 
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Si02 bulk layer to the underlying etch stop layer. This is discussed specifically in columns 2-5; 
and discussed in general in columns 1-8. Yang et al. fail, however, to specifically disclose the 
following aspects of applicant's claimed invention: 

-the specific etching process parameters which are claimed by the applicant; 

-the specific usage of a plasma etchant comprised of CHF3, c-C4F8 5 and C2F6 to conduct 

the etching process; and 

-the specific usage of TiN or WN to form the etch stop layer 

It would have been obvious to one skilled in the art to use a plasma comprised of CHF3, 
C-C4F8, and C2F6 to conduct the etching process taught above based upon the following. 
Yang et. al. teach that they employ an etch gas from each of three different groups of gasses. 
They further teach the equivalency in using any of the gasses in any of the groups to other gasses 
in the same group of gasses. Thus, it would have been obvious to one skilled in the art to use the 
specific combination of etch gasses which is claimed by the applicant to conduct their etching 
process. 

It would have been obvious to one skilled in the art to use either WN or TiN as the etch 
stop in the etching process taught above based upon the following. Yang et. al. generically teach 
the usage of metal nitrides as etch stops in their etching process. The usage of WN, and TiN to 
form a metal nitride layer on a semiconductor wafer is conventional or at least well known in the 
semiconductor processing arts. (The examiner takes official notice in this regard.) Further, the 
specific usage of these metal nitrides simply involves the usage of an alternative, and at least 
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equivalent means for forming the metal nitride etch stop layer in the process taught above to the 
specific usage of other such means. 

It would have been prima facie obvious to employ any of a variety of different etch 
process parameters in the etching process taught above including those which are specifically 
claimed by the applicant. These are all well known variables in the plasma etching art which are 
known to effect both the rate and quality of the plasma etching process. Further, the selection of 
particular values for these variables would not necessitate any undo experimentation which would 
be indicative of a showing of unexpected results. 

Alternatively, it would have been obvious to one skilled in the art to employ the specific 
etching process parameters which are claimed by the applicant based upon In re Aller as cited 
below. 

"Where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation." In re Aller . 220 F. 2d 454, 
105 USPQ 233,235 (CCPA). 

Further, all of the specific process parameters which are claimed by the applicant are 
results effective variables whose values are known to effect both the rate, and the quality of the 
plasma etching process. 

21. Claims 17-18, 37-38, and 44-45 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 
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22. Applicant's arguments with respect to claims of record have been considered but are moot 
in view of the new ground(s) of rejection. 

23. Claims 1-13 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

-The scope of the preamble in claim 1, does not match the body of the claim. (No etching 

step is recited in the claim body as is recited in the claim preamble ); and 

-The scope of the preamble in claim 13 does not match the body of the claim. (No step 

for* forming an SAC opening is recited in the body of the claim as is recited in the claim 

preamble.) 

24. This action will not be made final due to the new grounds of rejection. 

25. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Examiner George A. Goudreau whose telephone number is (703) -308- 
1915. The examiner can normally be reached on Monday through Friday from 9:30 to 6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Examiner Gregory Mills, can be reached on (703) -308-1633. The appropriate fax phone number 
for the organization where this application or proceeding is assigned is (703) -306-3 186. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) -308-0661. 
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